We evaluated bronopol as a practical alternative anti-fungal agent to malachite green for use in hatcheries. Repeated exposure everyday, just after fertilization to the stage of eggs showing eye development to 50 mg/L and 100 mg/L bronopol for 30 min showed an efficacy comparable to 0 mg/L (control) for the inhibition of fungal infection in rainbow trout (Oncorhynchus mykiss) eggs. The 100 mg/L bronopol treatment groups showed a control of fungal infection up to the stage of eye development in eggs. Significant differences in terms of the number of eggs showing eye development were seen between 0mg/L and treatment at 50 and 100 mg/L bronopol
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In Japan, fungal infections of coldwater fish and eggs have usually been controlled with malachite green. However, malachite green has never been permitted in fisheries medicine because of its teratogenic properties (Meyer and Jorgenson, 1983) and the fact that the effects of its residues are still unknown (Meinertz et al., 1995) . In 2005 the pharmaceutical affairs law prohibited the use of malachite green in aquaculture (Miura et al., 2005) . Thus the fish culturing industry needs an alternative antifungal agent that is an effective and safe replacement for malachite green.
In Europe, bronopol has been used to control fungal infections in eggs of salmonids (Branson, 2002) . Bronopol (2-bromo-2-nitropropane-1, 3-diol) is soluble in water, odorless and is a biocide which is widely used as a preservative in medical and pharmaceutical products such as cosmetics and shampoos (Bryce et al., 1978; Kumanova et al., 1989; Toler, 1985) . It seems that bronopol is a thiol-containing dehydrogenase enzyme inhibitor, which is thought to cause cell membranes to leak and consequently destroys the cells (Branson, 2002) . This trial aimed to test the efficacy of bronopol to control fungal infection in rainbow trout eggs.
Rainbow trout eggs were pooled from four 3-yr-old females and inseminated. About 1 h after insemination, rainbow trout eggs were randomly separated into groups of 1000 and held in vinyl chloride pipe baskets (Length: 185 mm, Diameter: 83 mm) and small wooden egg breeding tanks (Length: 150 mm, Side: 650 mm, Depth: 180 mm). This trial used a commercially available product, which contained 50 % w/v bronopol with an inert carrier (Pyceze; Novartis Animal Vaccines Limited,). The eggs were treated with 50 mg/L and 100 mg/L bronopol for a 30-min. The bronopol treatment was repeated everyday for 15 days from fertilization until eye development could be seen in the eggs. Only groups in the vinyl chloride pipe baskets were provided with aeration during treatments. The groups in the small wooden egg breeding tanks were transferred to 3L beakers with no aeration. The control groups, without Table 1 ). Both the 50 and 100 mg/L bronopol treatment groups affected fungal infection from the stage of eye development in eggs to the stage at which fish were hatched. At the later stage of eye development, treatment with 100 mg/L bronopol showed an efficacy comparable to that with 0 mg/L for the inhibition of fungal infection (Chi-square test, p < 0.05; Table 2 ).
The present study showed that treatment with 100 mg/L bronopol for 30 min was effective in controlling fungal infections. Deformities were observed not only in groups treated with 50 mg/L and 100 mg/L bronopol, but also in those treated with 0 mg/L bronopol. It seemed that repeated exposure every- 
